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(54) Motor actuator

(57)  Amotoris pressure-inserted and fixed to a motor

accommodating hole of a motor case and terminals of a FIG. 1
coupler is extremely easily and accurately inserted to
connection holes of flat base plates of the motor, thereby
improving quality and productivity in an electrical con-
nection portion. In a motor case (1), a motor accommo-
dating hole (2) continuously provided with a pressure in-
sertion hole (2a) and aninsertion hole (2b), and a coupler 10c
(4) provided with terminals (5, 6) are integrally formed.
The insertion hole (2b) of the motor accommodating hole
is open so as to face to an opening (1c) of the motor case
(1), and the terminals (5, 6) are arranged in parallel to a M
longitudinal axis (X-X) of the motor accommodating hole o
(2). Further, flat base plates (7, 8) which are orthogonal
to a longitudinal axis (Y-Y) of a motor (3) and in which 9
connection holes (7a, 8a) are provided are arranged in /
an outer periphery (3a) of the motor (3). When inserting
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the motor (3) into the insertion hole (2b) of the motor ob
accommodating hole (2), the terminals (5, 6) are ar- 3 sl
ranged so as to be inserted into the connection holes N {,’O
(7a, 8a) of the flat base plates (7, 8), and the motor (3) Ia - 10a
is pressure-inserted and fixed to the pressure insertion A
hole (2a) of the motor accommodating hole (2) in the X} P —— i;
state mentioned above. Y =T -
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a motor actu-
ator in which a motor accommodating hole is formed by
a motor case and a motor cover covering the motor case,
amotor is arranged within the motor accommodating hole
and rotation of an output shaft of the motor is output to-
ward an outer portion directly or via a gear or the like,
and the motor actuator is used as a drive actuator for an
open and close control of a throttle valve arranged in a
throttle body controlling an amount of air flowing toward
an engine or for a control of an air jet control apparatus
in a carburetor.

Description of the Conventional Art

[0002] A conventional motor actuator is shown in Jap-
anese Unexamined Utility Model Publication No.
62-132262.

[0003] In accordance with the motor actuator men-
tioned above, U-shaped grooves constituted by bifurcat-
ed connection portions are provided in flat base plates
protruding sideward from a motor, and leading end por-
tions of terminals provided in a coupler integrally formed
in a motor case are formed to be a taper-shaped end
portions.

[0004] Further, when accommodating the motor within
the motor case, the taper-shaped end portions of the ter-
minals are inserted into the U-shaped grooves of the flat
base plates, and the flat base plates constituted by the
U-shaped grooves and the taper-shaped terminals are
brought into contact and connected with each other, in
the state mentioned above.

SUMMARY OF THE INVENTION

[0005] In accordance with the conventional motor ac-
tuator mentioned above, the U-shaped groove is provid-
edinthe flatbase plate, and the taper-shaped end portion
is formed in the leading end of the terminal. Therefore,
when forming the flat base plate by a press-drawing work,
it is necessary to form it so as to make one end of the U-
shaped groove to be open without fail. Further, the lead-
ing end of the terminal is formed to be the taper-shaped
end portion in a tapered state, and a width of the leading
end is formed small. Therefore, it is necessary that the
leading end portion is carefully formed so as to be pre-
vented from being curved.

[0006] A motoractuatorin accordance with the present
invention is made by taking the problem mentioned
above into consideration, and a first object of the present
invention is to extremely easily form a flat base plate ex-
tending toward an outer side from a motor and a terminal
formed in a coupler in accordance with a pressing work.
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[0007] A second object of the present invention is to
provide a motor actuator which can securely fix and ar-
range a motor within a motor accommodating hole of a
motor case in a pressure-inserted state, can accurately
insert and arrange a leading end of a terminal to a con-
nection hole provided in the flat base plate under the
state mentioned above, and can improve a productivity.
[0008] Inordertoachieve the object mentioned above,
in accordance with a first aspect of the present invention,
there is provided a motor actuator structured such that a
coupler provided with a motor accommodating hole and
terminals is integrally formed within a motor case, a motor
is arranged so as to be accommodated within the motor
accommodating hole and flat base plates extending to
an outer side from an outer periphery of the motor are
electrically connected to the terminals,

wherein the motor accommodating hole formed within
the motor case is continuously formed by a pressure in-
sertion hole and an insertion hole and the insertion hole
is formed in an opening portion side of the motor case,
wherein the terminals formed in the coupler are arranged
in parallel to a longitudinal axis of the motor accommo-
dating hole and are arranged so as to protrude toward
the opening portion of the motor case, and

wherein, when inserting the motor provided with the flat
base platesin an outer periphery thereofinto the insertion
hole of the motor accommodating hole from the opening
portion of the motor case, the terminals are arranged so
as to be inserted into the connection holes provided in
the flat base plates, and the motor is arranged so as to
be pressure-inserted toward the pressure insertion hole
of the motor accommodating hole in the state in which
the terminals are inserted to the flat base plates.

[0009] Further, in accordance with a second aspect of
the present invention, in addition to the first aspect, a
distance La between a pressure insertion starting point
in the opening portion side of the pressure insertion hole
of the motor accommodating hole and upper ends in the
opening portion side of the terminalsis set so as to satisfy
arelation of La> Lb with respect to a distance Lb between
an insertion side bottom portion of the motor and the flat
base plates.

[0010] In accordance with the first aspect of the
present invention, the motor is arranged so as to be in-
serted to the insertion hole of the motor accommodating
hole from the opening portion of the motor case in a first
step, and the terminals are arranged so as to be inserted
into the connection holes provided in the flat base plates
at that time.

[0011] Next, the motor in the state mentioned above
is pressure-inserted into the pressure insertion hole of
the motor insertion hole in a second step.

[0012] In accordance with the structure mentioned
above, since the motor is arranged in a sideward free
state with a gap within the motor insertion hole at a time
of the first step that the motor is inserted into the insertion
hole of the motor accommodating hole, it is possible to
securely arrange the terminals so as to insert into the
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connection holes of the flat base plates, by slightly shifting
the motor sideward within the insertion hole.

[0013] Next, the motor is arranged so as to be pres-
sure-inserted toward the pressure insertion hole of the
motor accommodating hole, in a state in which the ter-
minals are inserted into the insertion holes of the flat base
plates. Since the terminals are arranged so as to be in-
serted into the connecting holes of the flat base plates
atatime of pressure-inserting the motor into the pressure
insertion hole, it is possible to securely pressure-insert
the motor into the pressure insertion hole so as to fixedly
arrange the motor without deforming the terminals and
the flat base plates due to an application of an external
force.

[0014] Further, the first step and the second step do
not require any skill for the work, but can be stably exe-
cuted and are suitable for an automatic assembly. Ac-
cordingly, it is possible to achieve an improvement of a
manufacturing quality and an improvement of a produc-
tion efficiency.

[0015] Further, since the circular connecting holes are
formed in the flat base plates, and the upper ends of the
terminals are formed in the same shape as the base por-
tion thereof and does not require any taper-shaped end
portion, it is possible to easily execute the press-drawing
work of the flat base plates and the terminals. Especially,
any particular attention is not required for managing the
shapes of the connecting holes of the flat base plates
and the terminals after the press-drawing work.

[0016] Further, in accordance with the second aspect
of the present invention, since the distance La between
the pressureinsertion starting pointin the opening portion
side of the pressure insertion hole of the motor accom-
modating hole and the upper ends in the opening portion
side of the terminals is set so as to be larger than the
distance Lb between the insertion side bottom portion of
the motor and the flat base plates, it is possible to ex-
tremely easily execute the first step and the second step.
In other words, it is possible to execute the steps only on
the basis of the management of the dimensions La and
Lb.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1is a vertical sectional view showing an embod-
iment of a motor actuator in accordance with the
present invention;

Fig. 2 is a schematic view showing a first step at a
time of assembling the motor actuator in accordance
with the present invention;

Fig. 3 is a schematic view showing a second step at
a time of assembling the motor actuator in accord-
ance with the present invention; and

Fig. 4 is a vertical sectional view showing another
embodiment of the motor actuator in accordance
with the present invention.
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DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENT

[0018] A description will be given below of an embod-
iment of a motor actuator M in accordance with the
present invention with reference to Fig. 1. Fig. 1 is aver-
tical sectional view.

[0019] Reference numeral 1 denotes a motor case in
which a motor accommodating hole 2 is provided so as
to be recessed toward a right mounting collar portion 1b
from a left bottomportion 1a. The motor accommodating
hole 2 is open toward a right motor case opening side 1c.
[0020] The motor accommodating hole is structured
such that a pressure insertion hole 2a is formed in the
bottom portion 1a side, and an insertion hole 2b is con-
tinuously provided in the opening side 1c of the motor
case, and the insertion hole 2b is open to the motor case
opening side 1c. In order to pressure-insert and support
an outer periphery 3a of a motor 3 such as a step motor
orthe like arranged within the motor accommodating hole
2, the pressure insertion hole 2a is formed so as to have
a smaller diameter than the outer periphery. On the other
hand, in order to form a gap with respect to the outer
periphery 3a of the motor 3, the insertion hole 2bis formed
so as to have a larger diameter than the outer periphery.
Accordingly, the motor 3 is arranged so as to be movable
sideward in correspondence to the gap in a state in which
the motor 3 is arranged so as to be inserted into the in-
sertion hole 2b, and the motor 3 is arranged so as to be
fixed to the motor case 1 in a state in which the motor 3
is arranged so as to be pressure-inserted to the pressure
insertion hole 2a.

[0021] Further, a coupler 4 connected to an external
power source (not shown) is integrally formed in the mo-
tor case 1 so as to protrude to a left side in the drawing,
and upper ends 5a and 6a of plate-shaped or rod-shaped
terminals 5 and 6 integrally implanted within the coupler
4 are formed in parallel along a longitudinal axis X-X of
the motor accommodating hole 2 and are arranged so
as to protrude toward the opening side 1c of the motor
case 1. In this case, a number of the terminals 5 and 6
is not limited to illustrated two.

[0022] The motor is structured such that a coil is ar-
ranged in an inner portion thereof, and flat base plates 7
and 8 connected to the coil from the outer periphery 3a
of the motor 3 are arranged so as to protrude toward a
lower side in the drawing.

[0023] The flat base plates 7 and 8 are arranged so as
to protrude sideward from the outer periphery 3a of the
motor 3 while being orthogonal to a longitudinal axis Y-
Y of the motor 3 (the same direction as the longitudinal
axis X-X of the motor accommodating hole 2), and con-
nection holes 7a and 8a for inserting the upper ends 5a
and 6a of the terminals 5 and 6 are respectively provided
in the protruding end portions.

[0024] In this case, reference numeral 9 denotes a
case cover for closing and holding the opening side 1c
of the motor case 1 arranged on the mounting collar por-
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tion 1b of the motor case 1, and reference numeral 10
denotes a gear arranged within a space portion formed
by the motor case 1 and the case cover 9. A driving gear
10a is connected to the output shaft 3b of the motor 3, a
rotation of the driving gear 10a is transmitted to a driven
gear 10c via an intermediate gear 10b, and a rotation of
the output shaft 3b of the motor 3 is output to an external
portion via the driven gear 10c.

[0025] In this case, a motor actuator M in accordance
withthe presentinvention is formed particularly as follows
for achieving the object mentioned above. In order to
easily understand, a description will be given by using
Fig. 2 which is illustrated briefly.

[0026] The motor insertion side bottom portion 3¢ (a
lower end of the motor 3 in Fig. 2) of the motor 3, and
the flat base plates 7 and 8 are formed with a distance Lb.
[0027] Further, the pressure insertion starting point 2c
in the opening side 1c of the motor case 1 of the pressure
insertion hole 2a of the motor accommodating hole 2,
and the upper ends 5a and 6a of the terminals 5 and 6
are formed with a distance La. In other words, the pres-
sure insertion starting point 2c corresponds to a point
where the motor insertion side bottom portion 3c of the
motor 3is first pressure-inserted to the pressure insertion
hole 2a at a time when the motor 3 is inserted into the
motor accommodating hole 2. Further, the distance La
is formed larger than the distance Lb. In this case, the
flat base plates 7 and 8 are arranged so as to protrude
from the outer periphery 3a of the motor 3 while being
orthogonal to the longitudinal axis Y-Y of the motor 3, as
mentioned above.

[0028] Further, the terminals 5 and 6 are arranged in
parallel to the longitudinal axis X-X of the motor accom-
modating hole 2 formed by the pressure insertion hole
2a and the insertion hole 2b.

[0029] Adescriptionwill be given below of an assembly
of the motor actuator in accordance with the present in-
vention having the structure mentioned above.

[0030] A description will be given by using Figs. 2 and
3. Afirst step is shown in Fig. 2, and the motor 3 is ar-
ranged so as to be inserted into the insertion hole 2b of
the motor accommodating hole 2 of the motor case 1.
[0031] In other words, the motor 3 is arranged so as
to be inserted into the insertion hole 2b from the opening
side 1c of the motor case 1in a state in which the insertion
side bottom portion 3c of the motor 3 is set downward.
Since the relation of distance La > distance Lb is estab-
lished as mentioned above, it is possible to arrange so
as to insert the upper ends 5a and 6a of the terminals 5
and 6 into the connection holes 7a and 8a of the flat base
plates 7 and 8 in a state in which the insertion side bottom
portion 3c of the motor exists within the insertion hole 2b
and is not pressure-inserted to the pressure insertion
hole 2a yet.

[0032] Further, since a gap S is formed between the
outer periphery 3a of the motor 3 and the insertion hole
2b of the motor accommaodating hole 2 at a time of in-
serting the upper ends 5a and 6a of the terminals 5 and

10

15

20

25

30

35

40

45

50

55

6 into the connection holes 7a and 8a of the flat base
plates 7 and 8, it is possible to extremely easily and ac-
curately arrange so as to insert the upper ends 5a and
6a of the terminals 5 and 6 into the connection holes 7a
and 8a, by shifting in a periphery direction of the motor 3.
[0033] Next, the motor 3 is arranged so as to be pres-
sure-inserted to the pressure insertion hole 2a of the mo-
tor accommodating hole 2, and the second step is shown
in Fig. 3.

[0034] Accordingly, since the upper ends 5a and 6a of
the terminals 5 and 6 are already arranged so as to be
inserted to the respective connection holes 7a and 8a of
the flat base plates 7 and 8 in the first step, it is sufficient
to simply pressure-insert the motor 3 into the pressure
insertion hole 2a via the pressure insertion starting point
2c.

[0035] Further, in a state in which the motor 3 is pres-
sure-inserted to the pressure insertion hole 2a of the mo-
tor accommodating hole 2 and is arranged so as to be
accommodated in the motor accommodating hole 2,
shown in Fig. 3, the upper ends 5a and 6a of the terminals
5and 6 are electrically connected to the connection holes
7a and 8a of the connection base plates 7 and 8 in ac-
cordance with a soldering, an electric resistance welding
or the like, the gear 10 constituted by the driving gear
10a, the intermediate gear 10b and the driven gear 10c
is connected to the output shaft 3b of the motor 3, and
the case cover 9 is arranged so as to be screwed on the
mounting collar portion 1b of the motor 1, whereby the
opening side 1b of the motor case 1 is closed. Accord-
ingly, the motor actuator M in which the motor 3 is ac-
commodated in the inner portion is formed.

[0036] In accordance with the motor actuator M of the
present invention having the structure mentioned above,
it is possible to insert the upper ends 5a and 6a of the
terminals 5 and 6 into the respective connection holes
7a and 8a of the flat base plates 7 and 8 of the motor 3
at the same time of accommodating the motor 3 within
the insertion hole 2b when inserting the motor 3 into the
motor accommodating hole 2 of the motor case 1, and
the gap S is formed particularly between the outer pe-
riphery 3a of the motor 3 and the insertion hole 2b at that
time. Accordingly, it is possible to extremely easily and
securely insert the upper ends 5a and 6a of the terminals
5 and 6 into the respective connection holes 7a and 8a
by slightly shifting the motor 3, whereby the terminals 5
and 6 or the flat base plates 7 and 8 are not bent without
necessity of the skill for the work mentioned above.
[0037] Further, since the connection holes 7a and 8a
formed in a hole shape are provided in the flat base plates
7 and 8, and it is not necessary to deform the upper ends
5a and 6a of the terminals 5 and 6 with respect to the
shape of the base portions, it is possible to extremely
easily press-draw the flat base plates 7 and 8 and the
terminals 5 and 6.

[0038] Further, since the upper ends 5a and 6a of the
terminals 5 and 6 are already arranged so as to be in-
serted to the flat base plates 7 and 8 at atime of pressure-
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inserting the motor 3 into the pressure insertion hole 2a
of the motor accommodating hole 2, it is sufficient to sim-
ply pressure-insert the motor 3 toward the pressure in-
sertion hole 2b.

[0039] In accordance with the structure mentioned
above, it is possible to extremely easily and securely in-
sert and pressure-insert the motor 3 into the motor ac-
commodating hole 2 of the motor case 1, it is possible to
automatically assemble the motor actuator easily, and it
is possible to achieve an improvement of a quality and
an improvement of a production efficiency. Further, since
the motor 3 is fixed to the motor case 1 directly by the
pressure insertion hole 2a, the other members for fixing
the motor 3 are not required, and it is possible to fix the
motor 3 only by the motor case 1, whereby it is possible
to improve an assembling property of the motor actuator.
[0040] Further,anembodimentshownin Fig. 4 is struc-
tured such that the coupler 4 is formed toward the side
portion while being approximately orthogonal to the lon-
gitudinal axis X-X of the motor accommodating hole 2 of
the motor case 1. In the structure having the coupler 4
mentioned above, itis possible to achieve the same effect
as that of the first embodiment mentioned above by ar-
ranging the terminals 5 and 6 protruding toward the open-
ing side 1c of the motor case 1 in parallel to the longitu-
dinal axis X-X of the motor accommodating hole 2 in the
same manner as the first embodiment, and setting the
distance La between the pressure insertion starting point
2c in the opening portion side of the pressure insertion
hole 2a of the motor accommodating hole 2 and the upper
ends 5a and 6a in the opening portion side of the termi-
nals 5 and 6 to the relation of La > Lb with respect to the
distance Lb between the insertion side bottom portion 3c
of the motor 3 and the flat base plates 7 and 8.

[0041] In this case, the gear is not always necessary
in the motor actuator M in accordance with the present
invention, but the gear may be replaced by the other ro-
tation transmitting means, or the output of the motor 3
may be directly taken out by the output shaft 3b.

Claims

1. A motor actuator structured such that a coupler pro-
vided with a motor accommodating hole and termi-
nals is integrally formed within a motor case, a motor
is arranged so as to be accommodated within said
motor accommodating hole and flat base plates ex-
tending to an outer side from an outer periphery of
the motor are electrically connected to said termi-
nals,
wherein the motor accommodating hole (2) formed
within said motor case is continuously formed by a
pressure insertion hole (2a) and an insertion hole
(2b) and the insertion hole (2b) is formed in an open-
ing portion (1c) side of the motor case (1),
wherein the terminals (5, 6) formed in the coupler (4)
are arranged in parallel to a longitudinal axis (X-X)
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ofthe motor accommodating hole (2) and is arranged
so0 as to protrude toward the opening portion (1c) of
the motor case (1), and

wherein, when inserting said motor provided with the
flat base plates (7, 8) in an outer periphery (3a) there-
of into the insertion hole (2b) of the motor accommo-
dating hole (2) from the opening portion (1c) of the
motor case (1), the terminals (5, 6) are arranged so
as to be inserted into the connection holes (7a, 8a)
provided in the flat base plates (7, 8), and the motor
(3) is arranged so as to be pressure-inserted toward
the pressure insertion hole (2a) of the motor accom-
modating hole (2) in the state in which the terminals
(5, 6) are inserted to the flat base plates (7, 8).

A motor actuator as claimed in claim 1, wherein a
distance La between a pressure insertion starting
point (2c) in the opening portion (1c¢) side of the pres-
sure insertion hole (2a) of said motor accommodat-
ing hole and upper ends (5a, 6a) in the opening por-
tion (1c) side of the terminals (5, 6) is set so as to
satisfy a relation of La > Lb with respect to a distance
Lb between an insertion side bottom portion (3c) of
the motor (3) and the flat base plates (7, 8).
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